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— 29 April 1958

~

MEMORANDUM FOR: Assistant Chief /TES /Research and Developmant

SUBJECT : Technicel Considerations Considered Applicable
to a Proposed Powered Lighter-Than-Air Vehicle
for Intelligence Gathering Purposes

l. The extensive use of balloons in several broad sclentific fields
has substantially advanced the state of the srt in light weight plastic
balloon fabric. The use of balloons as intelligence collecting vehicles
such as the Air Force project GENETRIX and for other purposes in the in-
telligence fields such as personnel infiltration and leaflet dissemination
has focused attention on this type wshicle for intelligence purposes. One
of the principle contractors in the dalloon research and development acti-
vity bas for some time expressed s view that balloon technology is suffi-
ciently advanced to utilize power with balloons to give some measure of
control to flights that are nov subject to vagueries of meteorologicsl
conditions. It is the intent of the attachment to this memorandum to
outline some technical considerations believed to be pertinent to the
utilization of a high altitude powered balloon for intelligence use and
to recoumend possidle courses of action. It may be pertinent to point
out that the previous Alr Force proJject that utilized the free balloon
for the collection of photo intelligence resulted in g0 much adverse
propeganda that "balloons” became a dirty word to mmny intelligence
people. It is hoped that a balloon that 18 at least partially controlled
will overcome the principle reason for the lack of operatiomal relisbility
encountered with the balloons in this Air Force type of project and it is
believed that a reliable intelligence wehicle can be developed.
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TECHNICAL CONSIDERATIORS FOR A HIGH ALTITUDE
POWERED LIGHTER THAN AIR VEHICLE

1. It is the intent of this paper to discuss briefly the possible
applications of a high altitude powered vehicle to intelligence work and
to outline some of the technical considerations that are believed to
apply. Altitudes as high as 100,000 feet above mean sea level, peylosads
of at least 100 pounds, speeds up to at least 25 knots, and a renge of
800 pautical miles are all bellieved to be possible. The vehicle would
be a shaped polyethylene balloon driven by propellers and powered at
high altitude by electric motors with a storage battery power supply.
Such a vehicle could hold its position over a point without violaling 2
border and obtein line of sight information up to about 400 miles inside
the border. It could also use power to fly a prescribed course of fairly
short to medium range inside the border and out again at altitudes
approaching 100,000 feet. Long range overflights may be possible with
a wvehicle that is generally the same as the one described but 1s de-
signed to float unpovered at high altitude during the daytime and to
descend to about 40,000 feet at night and fly power on at this sltitude.
High winds at 40,000 feet would provide for an extended range capability
and conventional aircraft power could be utilized at this low altitude
that could sllow for higher speede and greater angular corrections of
course. QGuidance systems way be utilized that would direct this wvehicle
to a preassigned intelligence target, possibly anywhere in the Soviet
Union.

2. Extensive vork with polyethylene as a balloon materlsl has re-
sulted in greatly increased balloon technology. A shaped captive ballooun
has slready been made of this material and successfully used to cerry in-
strupsentaetion in stomic boub tests in Nevada. To apply power to such e
vehicle requires that the envelope be pressurized so that its shape is
maintained and it is this feature that is considered one of the wost
severe development problems. The pressure requirement is small, however,
about .01l" of water for a 25 knot air speed at 90,000 feet. A large free
balloon is subject 1o almost this wmach intermsl pressure around the region
of the top of the balloon. Air breathing engines such as the jet engine
for power are tentatively ruled out at altitudes as high as 90,000 feet.
Although some possibility mmy exist for their utilization, the bigh exit
velocity of the gas cowparsd with the low forward speed of the vehicls
would result in exiremely poor efficiencies and fuel reguirements would
be expected to be prohibitive. The storage battery exists that has the
necessary power, about four horse power would be needed to drive the
vehicle. Silver cell batteries can produce 50 watt hours per pound and
e pover peck of these batteries could power the vehicle. Solar batteries
are not considered in view of this rather high power requirement. The
propeller is considered as the propulsive force. A propeller disc area
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of sbout 1000 square feet would be needed. Two propellers might be used
and they would probably also be utilized for directional coatrol.

over existing aireraft for intelligence purposes at least for some
applications. It is sssumed here that very high performance aircraft

of the woet recent types can be utilized for intelligence gathering
missions at altitudes in excess of that proposed for this wehicle and
at very high speeds. It is supposed, however, that such aircraft can taing
& target under survelllance for only a brief period of times. The sane
vould be true if a reconmmmissance satellite were used, and in the latter
case, the target area would be aslerted well in advance of the time it
would be undar surveillance. In any of the three applications outlined
in paragraph one above, a target aight be surveillsd for a period of
tiswe measured in days. Since the lighter-than-air vehicle can float
power off, it provides an extremely stable vibrationlass platfora for
eariel photogrephy or slectronic eguipwent.

4. The lighter-than-air vehicle, powered or not, must depsnd upon
favorable vinds aloft to a certain extent for successful operations. Of
course most aeriel photo wissions are weather dependent anyway dbut the
operatioml meteorological requirsments of this vehicle must be con-
sidered moye strict. The application of power allows for a grester
freedom of choice of weather conditions than the free balloon and it
allows for positive coutrol and eshancea the prospecte of recovery of
the equipmant carried. Becauss of the weight to horse power ratio of
availsble battery sources, the rangs and speed of the proposed craft
isliwmited. Prodebly at a 25 knot air speed the range would be limited
to 200 miles neglecting wind effecte. At 10 knot speeds it would
probadly fly 800 miles. The vehicle would be hard to see with the
unaided eye but it must be assumed that it could be seen and photo-~
graphed during daylight hours with a telephoto lens. Conventionally
powered jet aircralft have alrsady flown to altitades in excess of 70,000
feet and wight sowe day be capable of shootiug down the powered balloon.
Equipment carried on a balloon that must be oriented directionally poses
problems when narrow tolerwnces are reguired.

& 3. A wvehicle of this type is believed to bave several advantages

5. If direct overflights of extended range can be comnsidered a vari-
ation of the powered balloon described above is believed possible. A
powered balloon could be made to float frec at ceiling altitude at or near
a 100,000 faet during the daylight hours and then descend to 40,000 feet
at night. At this altitude it would utilize the usual high winds to ex-
tend its renge and it could utilize power to make angular corrections
in its courre. It may be pessidle to provide a guidance system that
would direct it %o a predetermined target. This powered balloon would
be launched in & slack condition and would rot be full until resching
ceiling altitude mach the same as balloons that sre now in use. Sun-
set would result in heat loss of the 1ifting gas that would cause the
vehicle to descend and a ballouet system would control the altitude at
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40,000 feet. Conventional power systems can be utilized at this alti-
tude and speeds higher than 25 knots are probsble.

It is obvious that such a vehicle has the disadvantage of being
quite vulnereble to attack by aireraft during its low level flight and
it is expected that political considerations would wveigh heavily in
suthorizing such an overflight. However, anticipating successful de-
velopment, this wehicle would bring wide areas and selected points
almoat anyvhere in the Soviet Union under direct surveillance for ex-
tended periods of time. Although 1t could be seen it would be extremely
difficult to ses. It could be detected by rader but would present a
poor radar target at best. It is essumed that a cover story could be
established to account for its presences and steps taken to insure that,
should it be shot down, it would not be recovered intact. Guidance and
intelligence gathering egquipment could be autommtically released to
free-fall to the ground once an altitude lower than that programmed
had been premsturely reached,

6. It is estimated that the cost of development of & powered high
altitude he far less than that of alaost any high pﬁ‘m
aircraft. subnitted an unsolicited proposal to thet 295X1
offers  to prove the Teasibility of the basic idea by meking at least
two powered flights at 65,000 feet at a cost of $150,000 covering a
period of one year.

T. It is recommonded that if any of the possible applications
described above are considersd to offer a useful approach to the general
field of intelligence from aeriel reconnaissance the following stepe
be considered:

(a) A paper study be made using actual desired air
reconmaissance targets, utilizing vhatever upper
air wipd data is available for the target ares,
to determine the necessary perforuunce character-
istics of the vehicle '

(v) A proposal be solicited for the development of
such a vehicle placing as mach ewmphasis as
possible on the requiremants geneyated by a
specific intelligence gathering mission.
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